underlying pathology in current models of cyst formation. 23, 34, 101 Many treatment options, such as conservative management, corticosteroid injection, percutaneous cyst rupture, or aspiration and surgical excision with or without fusion have been described. Because conservative and percutaneous therapies do not provide durable effects, 20, 64, 75, 87 resection of the cyst and decompression of the neural structures is the therapy of choice and can facilitate immediate and long-lasting improvement of the symptoms. Lack of stability is often suspected to play a major part in cyst development, but the role of fusion combined with cyst resection procedures is still unclear. Therefore, we performed this retrospective survey focusing on longterm effects after cyst resection without concomitant fusion.
Methods
The clinical data for all 141 patients who underwent operations to treat juxtafacet cysts of the spine at our institution between January 1997 and January 2014 were retrospectively obtained by reviewing medical reports and outpatient charts. There were 51 men (36.2%) and 90 women (63.8%), with a mean age of 65.2 years (range 18-85 years). The records of each patient were analyzed with respect to clinical signs and symptoms, intraoperative findings, surgery-related complications, short-term outcome (6 weeks), and further outpatient care. To assess the long-term results, standardized telephone interviews were performed. For this purpose, a structured questionnaire was designed to obtain precise indications about each patient's potential residual symptoms and additional surgical procedures. To record the possible presence of back pain and/or sciatica, the patients were queried about pain by using the verbal rating scale (0 = no pain, 10 = maximum pain). Furthermore, the patients were asked about persisting sensory and/or motor disturbances, if any. Other information concerned physical capacity, potential restrictions in activities of daily living, and resumption of work. Questions related thereto were based on the Oswestry Disability Index (ODI). 57 Subjective satisfaction with the result of surgery was classified as excellent (no pain), good (some pain), fair (moderate pain), and poor (unchanged or worse), based on the Macnab classification. 54 This study was approved by the local ethics committee.
Surgical Procedure
For decompression of neural structures and resection of the cysts, a facet-sparing approach was used. All procedures were performed with the aid of an operating microscope. After a medial skin incision, the thoracolumbar fascia was opened in a paramedian fashion, and the autochthonous muscles were subfascially dissected from the laminae. In 69.8% of the patients a partial hemilaminectomy was done, and in 26.4% a hemilaminectomy was performed. A complete laminectomy was necessary in only 1.6%, and interlaminary fenestration was sufficient for cyst resection in 2.3%. In a majority of cases (63.5%), no resection of the facet was necessary. The medial one-third of the facet joint was resected in 7%, and two-thirds was resected in 29.5% of the patients. After visualization of the cyst's margins, careful cyst resection was performed. None of the patients received any kind of fusion or stabilization in the initial procedure.
Literature Review
We performed an extensive literature search using PubMed and the following terms: "lumbar synovial cyst," "thoracic synovial cyst," "cervical synovial cyst," "spinal synovial cyst," "juxtafacet cyst," "ganglion cyst [and] spine," and "cyst [and] spine" on May 1, 2016. Overall, 305 publications pertaining to degenerative spinal cysts were reviewed and included in the literature review analysis. We found 182 case reports, 70 reports of 2-10 cases, 43 reports including 11-50 cases, 4 reports with 51-100 cases, and 6 reports with more than 100 cases matching our search parameters.
Statistical Analyses
Statistical analyses were performed using Student's ttest, the chi-square test, or Fisher's exact test as indicated. Results with a p value < 0.05 were considered statistically significant. Statistical analyses and calculations were made using standard commercial software (IBM SPSS Statistics, version 22).
Results

Preoperative Findings
The juxtafacet cysts were located at the level of L1/2 in 2 patients (1.4%); L2/3 in 3 (2.1%); L3/4 in 29 (20.6%); L4/5 in 87 (61.7%); and at the L5/S1 level in 19 (13.5%) patients (Table 1) . The cyst was located on the left side in 70 patients (49.6%) and on the right side in 68 (48.2%). In 3 patients (2.1%), cysts were located on both sides. In 1 patient, the cyst was located at the left C7/T1 facet joint (0.7%). The mean duration of symptoms was 6.4 ± 5.6 months (mean ± SD). On admission, 131 patients (92.9%) suffered from leg pain, either of the femoral or sciatic type, and 127 of the patients (90.1%) reported low-back pain. As many as 45.4% of the patients (n = 64) had sensory deficits, and in 40.4% (n = 57) paresis of the reference muscles of the affected spinal nerve root was present. Bladder and/or bowel disorders were present in 7 patients (5%) ( Table 2) .
Radiological Findings
Diagnosis was verified with MRI scans in 129 patients (91.5%), and 20 cases (14.2%) had only or additional CT scans. In 2 patients (1.4%), the diagnosis was verified with myelography due to inconclusive CT scans and contraindication for MRI.
Stenosis of the spinal canal was present in 83 cases (58.9%), and 76.3% had additional degenerative findings of the spine. Spondylolisthesis was present in 23.4% of cases. The degree of listhesis was most often only minor (Meyerding Grade I; 19.9% of all cases).
Intraoperative Findings
In 71.6% of cases (n = 101), the cyst showed strong adherence to the dura mater. However, complete resection of the cyst was achieved in 94.3% (n = 133). In 12 cases (8.5%) a dural tear was seen, and a leakage of CSF was present in 7 of these cases (5.0%), necessitating reconstruction of the dural layer.
Postoperative Findings
Short-term follow-up revealed that 115 (87.8%) of those 131 patients reporting leg pain before surgery were completely pain free after surgery, whereas 16 patients (12.2%) reported that some leg pain persisted. Thus, the incidence of major and moderate leg pain decreased from 92.9% to 5.3%. Low-back pain similarly declined from 90.1% to 4.7%; 109 of 127 patients (85.8%) with preoperative low-back pain were pain free after surgery, and another 12 (9.4%) reported significant reduction. Sensory deficits were no longer present in 55 of 64 patients (85.9%) with preoperative sensory deficits. Motor deficits, on the other hand, did not disappear to such an extent: 36 of 57 patients (63.2%) with preoperative paresis showed no reduction in muscle strength postoperatively, 13 (22.8%) showed amelioration, and the remaining 8 (14.0%) were unchanged.
Postoperative complications were observed in 11 patients (7.8%) and are presented in Table 3 . One patient (0.7%) developed a hematoma in the wound area; he was treated conservatively and made an uneventful recovery. Two patients (1.4%) developed a wound healing disorder (1 that could be treated conservatively, and 1 that required surgical revision), and the subsequent course was uneventful in both. Another 2 patients (1.4%) presented with acute postoperative worsening of symptoms due to epidural hematoma. Both patients recovered fully after surgical Overall, 9 patients (6.4%) required postoperative "delayed" fusion of the affected level due to spondylolisthesis. Two of these patients underwent a stabilization procedure in the 2nd postoperative year, 1 in the 5th, and 1 in the 8th year. Four patients required fusion 9 years after, and 1 patient 14 years after cyst resection.
Long-Term Follow-Up
To conduct the patient survey for assessment of longterm results as comprehensively and completely as possible, an intensive search for the patients was conducted.
A total of 39 patients were lost to follow-up due to moving, whereas 102 (72.3%) could be located. An interview, however, was not conducted in 21 patients: 17 had died already, 3 could not provide any information due to dementia that had emerged in the meantime, and 1 patient refused to participate in the survey. Thus, a total of 81 complete telephone interviews accounting for a respondent rate of 57.4% were conducted. The mean follow-up was 111 ± 44.3 months (mean ± SD; range 17-213 months).
At the time of follow-up, 5 patients (6.2%) reported back pain, whereas 18 patients (22.2%) reported some back pain and leg pain exclusively under physical stress. Twelve patients (14.8%) had sensory deficits and 8 patients (9.9%) reported motor dysfunction at the time of follow-up.
In the long-term follow-up group, recurrent cysts were observed in 7.4%, and 7 patients (8.6%) required delayed fusion (Table 3) . A detailed comparison of patients with and without delayed fusion is given in Table 4 . There were no differences in patient characteristics, cyst level, radiological findings, symptoms, or surgical techniques. Follow-up time was longer in patients who needed delayed fusion than in those who did not, but not on a significant level. However, an ODI-based evaluation at the time of follow-up revealed a significantly higher rate of disabilities in patients who had undergone delayed fusion during the follow-up period than in patients who had not. None of the patients was classified as "crippled" or "bed bound."
Overall, 15 patients (18.5%) suffered from other diseases that affected their clinical condition at the time of the survey. Twelve patients (16%) had rheumatoid or arthritic problems of the joints, 1 (1.2%) had polyneuropathy, 1 (1.2%) had both rheumatoid arthritis and polyneuropathy, and 1 (1.2%) was diagnosed with encephalitis disseminata after the cyst operation was performed.
Nevertheless, despite residual symptoms, the vast majority of patients expressed satisfaction with the result of surgery. Based on the Macnab classification, the subjectively rated long-term results were as follows: 80.2% excellent (65 patients), 13.6% good (11 patients), 1.2% fair (1 patient), and 4.9% poor (4 patients). Of the 81 patients, 37 (45.7%) were gainfully employed before surgery, whereas the other patients were pensioners, housewives, or unemployed. After surgery, 36 patients (97.3%) remained in their previous occupation, and 1 patient (2.7%) applied for a certificate of disability.
Discussion
Cysts adjacent to joints are a common problem of degeneration and were first described by Baker in 1877.
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These cysts mostly involve the joints of the extremities, but can (rarely) be found in the spinal canal.
78 Even without a considerable degree of movement-apart from the atlantooccipital and atlantoaxial joint-physical stress can provoke a degenerative process of the facet joints, possibly leading to cystic formations causing pressure on neural structures. 34, 101 The incidence of cystic lesions in radiological studies ranges between 0.5% and 1.1% in older studies. However, due to better diagnostic possibilities with MRI, the The numbers given in the footnotes do not reflect how often the symptom occurred, but how many patients were counted in the subgroup. For example, 49% of patients in the literature who had cervical or thoracic cysts had myelopathy, and so on. * Only includes patients with cervical or thoracic cysts: n = 1 in this series, n = 242 in the literature, and n = 243 overall. † Only includes patients with lumbar cysts: n = 140 in this series, n = 2658 in the literature, and n = 2798 overall. ‡ Only includes patients with thoracic or lumbar cysts: n = 140 in this series, n = 2708 in the literature, and n = 2848 overall.
number of identified cysts has risen to 5.8% in the last decades. 21, 24, 68 The incidence in radiological studies may be misleading, because not all intraoperatively encountered cystic lesions are seen on preoperative imaging. 69 Nevertheless, incidence calculations based on surgical findings still range from 0.5% to 2.2%. 16, 46, 82 Since the first description of a joint cyst as the cause of a nerve root compression by Vossschulte and Börger in 1950, 96 123 case series and 182 case reports of cysts of the spinal column have been published up to May 2016, according to our extensive literature search. Together with the present series, there are 3041 cysts in 2842 patients reported in the literature. The distribution of cyst locations is shown in Table 1 . Overall, 234 studies report on surgical treatment, 25 report on injection and/or percutaneous cystrupture or aspiration techniques, 33 refer to radiological findings in the cystic lesions without mentioning any treatment, and 13 reports present conservative treatment, with 4 of those reports focusing on chiropractic techniques.
There are 6 series with more than 100 cases. 4, 15, 53, 60, 85, 100 However, although Scholz et al. 85 reported 148 patients with cysts of the spine, they focused on only 8 cases, and the remaining 140 were not further mentioned. Therefore, the present series in which 141 patients were completely reviewed is the third-largest series, and is by far the largest one with a follow-up of more than 4 years, with 81 patients in the long-term follow-up group (Supplemental Table 1 ). Furthermore, the mean follow-up period of these patients was 9.3 years. Only Weiner et al. 97 presented a series of 46 patients with a slightly longer mean follow-up-of 9.7 years.
Spinal cysts can be divided into true synovial cysts and pseudocysts. Synovial cysts contain a synovial or synovial-like lining, are filled with clear or xanthochromic fluid, and can contain granulation tissue as well as histiocytes and giant cells. 28, 101 Sometimes a communication between the synovial sheath or joint capsule can be seen in histopathological examination. 101 Pseudocysts have a collagenous capsule without a mesothelial lining, are filled with myxoid material, and do not communicate with the joint. 29, 101 Pseudocysts may be classified into ganglion cysts, which are located in the periarticular fibrous tissues, and ligamentous cysts, which are located in the ligamentum flavum or in the posterior longitudinal ligament. 7, 25, 32, 34, 48 The terms "synovial cysts" and "ganglion cysts" have been combined to designate juxtaarticular cysts or juxtafacet cysts. 27, 39, 83 The term "juxtafacet cyst" was introduced by Kao et al. 39 in 1974, and encompasses all cysts located adjacent to the facet joints or cysts arising from or extending into the ligamentum flavum. 7, 32, 81 To combine juxtafacet cysts seems to be reasonable, because the distinction of synovial or ganglion cysts is of pathological interest only, and surgical treatment and prognosis seems to be identical. 34, 53, 81 Furthermore, some authors suggest that the presence or absence of synovium in the cysts is an arbitrary distinction that represents end points on a histological continuum, and that synovial cysts may evolve into ganglion cysts and vice versa. 36, 87, 101 The pathogenesis of synovial cysts is still a matter of discussion. One theory for the development of these cysts is the degeneration process and excessive joint mobility, which together with microtrauma and a defective joint capsule, lead to herniation of synovium. 34, 101 Other theories assume cyst formation due to synovial fluid extrusion from the joint capsule, 71 or lodged fragments of debris of the joint surface in preexisting bursal channels leading to cystic dilation. 32 Common to all explanations for juxtafacet cyst development seems to be joint destabilization due to traumatic or-far more frequently-degenerative changes in the ligamentum flavum and the facet joints. 47 Not surprisingly, facet joint degeneration and hypertrophy of the facets is present in most of the patients. 11, 24, 27, 34, 36, 73, 81, 93 Instability of the facets and spondylolisthesis is more often seen in patients with cysts than in those without cysts.
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There is a strong variation of spondylolisthesis incidence, and it has been reported in up to 82% of cases in the literature. 42 The rate of spondylolisthesis in the segment with the cyst was 23% in the present series. The overall rate of spondylolisthesis in the literature is 31% of all cases in which this issue was mentioned. The spondylolisthesis rate in the present series may be lower due to lack of standardized diagnostic procedures. Flexion and extension radiographs were obtained only if listhesis was suspected due to specific symptoms or radiological findings. However, in concordance with the literature, most of the patients had only minor spondylolisthesis (Grade I) according to the Meyerding classification system. 20, 53, 64, 84, 87, 100 Trauma has been suspected to play a major role in cyst development. However, only 1 patient (0.7%) in the present study had a trauma previous to admission, and only 7% of the cases reported in the literature in which trauma was mentioned had trauma previous to cyst diagnosis. Because degeneration is much more common in the elderly, trauma seems to play a bigger role in younger patients for cyst development not attributable to malformations. 
Patient Characteristics
The mean age of patients in this series was 65.2 years. The mean age of all 2707 patients with cystic lesions reported in the literature was 62.6 years. The youngest patient was an 8-year-old boy, the oldest was a 92-year-old woman, both with a retrodental cyst. 37, 95 The youngest patient with a juxtafacet cyst was 14 years old, 30 and the oldest was 86 years old. 6 Cysts in younger patients are often combined with malformations or trauma. However, 74% of all patients are in the 6th decade of life, in line with our findings.
Most patients in the present study were female (64%). However, this percentage is somewhat higher than the female rate in the literature, which was 56% ( Table 2) .
Location of Cyst
Supporting the degeneration theory, more than 90% of these cysts are found in the lumbar spine, posterolateral to the thecal sac, causing central or-more frequently-lateral recess stenosis. 23, 24 By far, the most frequent spinal level with a cyst finding in the present series, in line with the existing literature, is the L4/5 level, followed by the adjacent levels ( Table 1 ). The second most frequent region for cysts is the cervical spine. Even though only 1 patient in the present series had a cyst at the cervicothoracic junction, 6 .6% of all reported cysts in the literature arise in the cervical region of the spine. The cervicothoracic junction (C7/T1) is the fourth most frequent level for cysts in the literature, demonstrating the high mechanical stress on the joints in this segment. Reports of cysts located in the thoracic region are very rare; to the best of our knowledge, only 50 cases have been reported in the literature. Especially at the upper thoracic spine, cysts have been found in only a few cases, emphasizing the significance of movement and physical stress in the development of cysts, because the thoracic spine is the most rigid part. No patient was treated in our institution for a thoracic cyst of the spine within the observed time period of this study. Some patients present with multiple cysts at the same or different levels. 11, 28, 41, 75 In concordance with the literature, bilateral cysts at the same level were found in 3 patients (2%) in this survey (see references in Supplemental Table 1 ).
There was no difference between locations of the cysts in terms of side in the present study. In the literature there is no significant difference between left and right either; 49% are found on the left and 51% are on the right side.
As mentioned above, most cysts are found posterolateral to the thecal sac. 23, 24 However, juxtafacet cysts can arise anywhere adjacent to the facet joints, and cause intra-or extraforaminal nerve compression; 24, 40, 43, 64, 92 even intradural cysts have been reported. 9, 89 Just as disc herniation can occur far lateral to the foramen, 58 synovial cysts can cause far-lateral nerve impairment as well. 56, 74 Interestingly, in a radiological survey of patients with symptomatic lumbar cysts, Doyle and Merrilees 21 observed 3 times more cysts posterior, and therefore outside the spinal canal, than anterior to the facet joint. Other reports found nearly the same number of cysts anterior and posterior to the facet. 
Symptoms and Signs
Symptoms and signs depend to a large extent on the size and location of the cyst, 24, 41, 75 and are most frequently a result of nerve root or spinal cord compression. 24, 27, 93 Even though it is very rare, cranial nerve involvement has been described. 66 In the literature and according to our findings, pain is the most frequent symptom in patients with cysts of the spine. Nearly all patients had radicular pain at presentation in the present series; the second most frequent symptom was back pain, followed by sensory and motor deficits. Because the only patient with a juxtafacet cyst not located at the lumbar part of the spine presented with radiculopathy only, myelopathy was not present in any patient in this series. However, nearly half of the patients in the literature who had cysts of the cervical or thoracic spine presented with symptoms of myelopathy 46 ( Table 2) .
In line with the literature, neurogenic claudication was the next most frequent symptom in the present series and was found up to twice as often in patients with bilateral cysts. 81 In 20% of our cases the symptoms were bilateral; in the literature, 26% of patients had bilateral symptoms. Cauda equina syndrome with or without bowel and/or bladder dysfunction is relatively rare; it was present in 4% of patients with thoracic or lumbar cysts in the literature and in 5% of patients in the present series.
The symptom duration in the present series ranged from 2 weeks to 48 months; only 1 patient presented with an exceptional 15 years of symptom duration. The mean symptom duration in our patients was 6 months, and the mean duration of symptoms in patients reported in the literature was 10 months (p < 0.001). This significantly longer symptom duration in patients reported in the literature may be explained by much longer symptom duration until diagnosis in series published before 1990, due to inferior diagnostic techniques at that time. 20 The mean symptom duration in reports dated before 1990 was 37 months, compared with a mean symptom duration of 9 months in more recent reports (p < 0.001).
The longest symptom duration reported in the literature is 10 years, but some authors reported acute onset of symptoms within days or even 1 day. 17, 26, 35, 50, 62, 90, 91, 98, 99 Acute hemorrhage into the cyst is believed by many authors to lead to this acute or aggravated symptomatic compression of neural structures, because hemorrhage has been found in many cysts with short symptom duration. 19, 29, 35, 38, 48, 71, 77 However, intracystic hemorrhage is not necessarily correlated with acute onset of symptoms.
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Treatment Options
Conservative treatment options such as bed rest, analgesics, lumbar corsets, physical therapy, and transcutaneous electrical stimulation are generally not effective, and further treatment is required. However, conservative options have been successful in some cases, and even spontaneous remission of the cyst has been described. 33, 36, 51, 55, 60, 61, 63, 67 Steroid injection into the facet joint with or without cyst aspiration showed similar results, with symptom relief only in exceptional cases, often requiring several procedures. 83 However, larger case series revealed only short-term relief of symptoms and a generally poor outcome. 13, 73, 80 In a series reported by Parlier-Cuau et al., 73 more than 64% of patients had fair or poor results, and 50% needed surgery within 6 months due to persistent or rapid symptom recurrence, with good results after operation. If rupture of the cyst via fluoroscopic percutaneous corticosteroid injection is targeted and accomplished, success rates can be increased.
2,4,15,45,60,72 Amoretti et al. 4 recorded durable results in 75% of 120 patients after 1 year. Martha et al. 60 reported a cyst rupture rate of 81% in 101 patients, but 54% required surgical intervention within 1 year.
Outcomes of the conservative treatment strategies mentioned above vary among the studies, and improvement is mostly temporary, because percutaneous techniques cannot address the stenosis resulting from hypertrophy of the ligamentum flavum and the facet that usually accompanies the cyst. 20, 75 Nevertheless, noninvasive treatment is an option in cases of severe illness or other contraindications for surgery. 45, 97 As shown in the present series, excision of the cyst and decompression of neural structures is effective; can be performed with low risk; and leads to immediate, dramatic pain relief and improvement of the symptoms in the majority of cases. 12, 24, 28, 34, 53, 75, 81, 87, 101 Various techniques for cyst resection have been described. In the present series, partial or complete hemilaminectomy followed by interlaminary fenestration were the most frequent approaches, in accordance with the literature. 44 The main problem associated with cyst resection is the frequent adherence to the dura, 34 because incautious resection of the cyst can lead to dural leakage in these cases. 83 Therefore, a clean cleavage between the cyst and the dura should be carefully developed; 5 however, due to the relatively small number of recurrent cysts, dural or neural structures should not be put at risk to achieve total resection, and parts of the cyst wall should be left behind if strongly adherent to the dura. 23, 27, 81, 83 Despite the dural adherence, total cyst resection rates ranging from 45% to 100% are reported in the literature. 5, 23, 53, 64 In the current series, dural adherence was present in 72% of cases; nevertheless, total removal of the cysts was achieved in 94%.
Some authors have stated that most often the facet needs to be partially removed to achieve total removal of the cyst. 5, 27 However, to maintain stability, smaller and less traumatic facet-sparing approaches are favored in the literature. 71, 79, 84, 86, 88, 93, 102 Partial resection of the medial aspects of the facet was necessary in only one-third of cases in the present series.
To Fuse or Not to Fuse
As mentioned by Gupta and Lutz, 32 fusion is a topic of dispute when it comes to the treatment of spinal synovial cysts, and it seems to be more a matter of philosophy about the extent of spinal surgery. Obviously, fusion is recommended in cases of high-grade spondylolisthesis, and should be considered if the patient's spine is deemed unstable or at high risk of becoming unstable following facetectomy. 81 Furthermore, fusion without cyst evacuation was proven to be effective in cases of cysts arising from the C1/2 joint, 76 which is clearly an exceptional location. However, symptom relief, long-term outcome, and the rate of cyst recurrence with or without fusion are not different in the literature, 14, 42, 99 despite an increase of mechanical back pain in the nonfusion group reported by Xu et al. 100 Information concerning fusion was reported for 1668 patients in the literature, and fusion was performed in 15% during the cyst resection procedure (Supplemental Table 1 ). The recurrence rate in studies and reports in which 50% or more of the observed cases were initially treated with fusion was nearly equal to that in studies or reports in which less than 50% or no case was fused (2.5% vs 2.2%, p = 0.8). However, recurrent cysts do not usually occur in fused cases, and back pain problems seem to be better addressed with fusion. 44 Instrumented fusion is accompanied by a longer hospital stay, a greater amount of intraoperative blood loss, and a higher number of perioperative complications. 44, 100 In the present series, none of the 141 patients underwent fusion during the initial operation, the overall recurrence rate was 5.7%, and the overall rate of delayed fusion was 6.4%. However, recurrence and delayed fusion rates in the 81 patients with a structured long-term follow-up of 9.3 years seem to be more reliable (Table 3) .
Cyst recurrence was observed in 7.4% of cases with long-term follow-up. This higher number of recurrent cysts in the present series can be explained by the exceptionally long follow-up period, because only 2 cysts recurred within the 1st year after operation and 4 cysts recurred more than 3 years after the operation. Delayed fusion was necessary in 8.6% of patients in the long-term follow-up group. Again, most of these cases required fusion many years after the initial procedure. Furthermore, the followup period tended to be longer in patients with delayed fusion than in patients without. Twenty-four of 1050 patients in the literature for whom information about delayed fusion or about the operation not being performed was given underwent fusion within the follow-up period (2.3%). As shown in Table 4 , reports with more than a 4-year followup had a higher delayed fusion rate than reports with a shorter follow-up. Therefore, the long follow-up of the present series may explain the somewhat higher delayed fusion rate in our study compared with the literature. However, patients undergoing fusion within the follow-up period reported that their disabilities occur significantly more often and at a more severe level at the time of follow-up compared with patients without fusion. It remains a matter of speculation whether a fusion at the time of cyst resection might have prevented disabilities in these patients. The fact that the reported disabilities are still present after the fusion procedure may indicate a progressive degenerative process in these patients in addition to the initial cystinducing pathology.
Results of the present study, in which there were a low number of recurrent cysts and delayed fusions in long-term follow-up, together with findings in the literature, encourage our proposed method of treatment. The presence of degenerative cysts of the spine should not necessarily require stabilization procedures when bone-and facet-sparing approaches are used 20, 48 and when pre-and intraoperative findings are carefully examined to determine the appropriateness of concomitant fusion. 53 
Postoperative Outcome
Outcome after surgical treatment seems not to be correlated with the age, height, or weight of the patients. 42 Trummer et al. 93 found no difference in outcomes between the hemilaminectomy or flavectomy approaches. Overall, most patients achieve excellent or good results with surgical intervention. 5, 11, 27, 36, 44, 53, 71, 83 Concerning the direct postoperative outcome, we found cure of leg pain in 88% of the 141 patients, 86% no longer had sensory deficits, and 86% showed restored or markedly improved muscle function. These findings are consistent with the literature, and the majority of patients report relief of symptoms and favorable, good, or excellent outcomes in short-term follow-up (Table 4) . 53, 64 After a mean long-term follow-up of 9.3 years, 80% of patients in this series reported an excellent outcome, 14% reported a good outcome, and 6% reported a fair or poor outcome. Excellent and good outcome rates in the literature range from 65% to 100%, 5, 11, 27, 36, 44, 53, 71, 83 and a good to excellent outcome can be achieved regardless of lumbar, thoracic, or cervical location of the cyst. 31, 34, 53 Information concerning excellent outcomes with complete relief of symptoms after surgical treatment was given for 1022 patients in the literature, and excellent outcome rates ranged from 25% to 100% (Supplemental Table 1 ). Overall, 68% had excellent outcomes, while 23% had good, 6% had fair, and 3% had poor outcomes. With the assumption that cases with good or excellent outcomes are more likely to be reported, an excellent or good outcome was reported in single case reports or reports with fewer than 10 patients (92 reports with 187 patients) in 83% and 14% of reports, respectively. However, case series with more than 20 patients (17 reports with 675 patients) had a rate of 64% excellent and 24% good outcome, which was only somewhat lower compared with the overall rate. Fu-sion, too, is not associated with better outcome; conversely, nonfused cases are not associated with a higher rate of unfavorable outcome in the literature. In 14 series with 50%-100% fusion rates, including 102 patients, an excellent outcome was achieved in 70% and a good outcome in 20%. In 91 series including 611 patients without concomitant fusion, an excellent outcome was achieved in 71% and a good outcome in 19%. Interestingly, outcome rates in the present series were worse in patients in whom delayed fusion was necessary, as mentioned above.
Patients with lumbar cysts had significantly better outcome rates than those with thoracic or cervical cysts after surgical treatment. That is, 91% of patients with lumbar cysts had excellent and good outcomes, compared with patients who had thoracic or cervical cysts; in both of those groups, the rate of good or excellent outcomes was only 84% (p < 0.001).
As we have shown in the present series, high rates of excellent or good outcomes are preserved even in cohorts with long-term follow-up. Studies with follow-up periods of less than 4 years had a good or excellent outcome rate of 91% (833 patients in 115 reports). Even in studies with follow-up periods of more than 4 years, good or excellent outcomes were reported in 95% (189 patients in 7 reports). Our results were equal to those reported in the only other study with a follow-up period of more than 9 years, in which Weiner et al. reported symptom relief in 88% of their patients.
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Limitations of the Study
This study has several limitations. Because of the retrospective design and the potential for bias, the typical restrictions apply, such as the lack of data (i.e., information not documented initially in the medical records). Moreover, the use of a telephone interview to conduct the long-term follow-up allows a lack of objectivity, and selection bias cannot be eliminated. However, we were able to achieve a reasonable follow-up rate with structured, questionnaire-based information about current symptoms and further surgical procedures, with a follow-up period of more than 9 years. Together with the high number of patients, this might counteract the disadvantages.
Conclusions
We present the largest series of patients with a long-term follow-up of more than 9 years after resection of juxtafacet cysts. Degenerative cysts of the spine are generally rare, but treatment can be challenging due to frequent dural adherence. Surgical treatment with resection of the cyst provides a favorable outcome. An excellent or good outcome can be achieved in the vast majority of cases, and persists after a long-term follow-up period. Complication rates are low, despite an increased risk for dural injury. Therefore, the approach should allow complete visualization of the cyst in order to prepare a clean cleavage between the lesion and the dura. Total resection can be performed in most cases, and recurrence rates are low. With facet-sparing techniques, stability of the surgically treated segment can be preserved, and resection of juxtafacet cysts does not necessarily require segmental fusion.
